Control of the three-dimensional growth pattern of mammary epithelium: role of genes of the Wnt and erbB families studied using reconstituted epithelium.
The mammary gland is possibly the best system in which to study the three-dimensional organization of tissues and how that organization is disrupted in tumour development. The principal approach used has been to express genes such as oncogenes and growth factor genes in mammary epithelium in vivo, by using mammary-specific promoters in germ-line transgenic mice; by injecting virus vectors into the lumen of the mammary gland; or by transplanting genetically manipulated mammary epithelial cells into a mammary fat pad from which the natural epithelium has been removed. This chapter focuses on the last approach. The Wnt genes are short-range signalling molecules related to Wnt-1, which was discovered as an oncogene in mouse mammary tumours. Several Wnt proteins are expressed in the mammary gland; notably, Wnt-4 is normally expressed in early pregnancy. Introducing Wnt-4 into the mammary epithelium of virgin mice induces a growth pattern very similar to that of mid-pregnancy. Wnt-4 may therefore be a local signal driving epithelial branching in pregnancy. ErbB/epidermal growth factor receptor and ErbB-2 are receptors that may be important in breast tumour development and normal mammary growth control. Overactive mutants of them, i.e. the genes v-erbB and neu, disturb the growth pattern of the mammary epithelium in quite distinct ways. Overactive ErbB-2 causes local development of alveoli, suggesting that it may be involved in normal alveolus development. The varied effects of these gene products show the complexity of the control of the three-dimensional growth pattern, and encourage the idea that we may be able to relate oncogenic effects to normal growth controls.